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Faced with the harsh realities, to complete the accident statistics analysis and to find the regularity and the cause of 
accidents is critical. At present the methods of accident analysis are numerous and have got certain effects, including some 
typical research methods: research on theory of accident causality from accident reason theory[3], study on accident 
prevention and control from the perspective of general management countermeasures[4], study on general accident law and 
management countermeasures by using statistics and system modelling technology[5], study on a systems approach to 
organizational error[6], study on investigating factors that influence individual safety behaviour at work[7], etc. 
2. Materials and methods 
At present, the occupational injuries indicators are not uniform in different countries, they use different statistical 
indicators to evaluate the severity degree of accident. Conventional statistical indexes include absolute indicator of the 
number of casualties, 100000 casualty rate indicators, one million man-hour casualty rate indicators, 200000 man-hour 
casualty rate indicators, 1000 casualty rate indicators, casualty rate percentage indicators[8], etc. The absolute indicator of
the number of casualties is used as main statistical indicator in this paper, with the data released by website of the State 
Administration of Work Safety of China and the materials from Journal of Safety and Environment of the period 2001-2011 
as a supplement to analyze China's production safety accidents. Moreover, due to the quantity of the national important 
project is numerous in11 years, accident statistics may not be entirely integrated. Thus the data resources of some released 
reports from normal website and real-time news are added. 
3. Accident Statistics 
Based on the accident information from the website of State Administration of Work Safety of China, the number of 
production safety accident was 24272 and 84075 persons were killed in 2001-2011. It means on average 6.05 accidents 
happened and 20.05 persons died each day. The frequency and severity of production safety accident have become the main 
features in recent years. 
Table 1.Statistics of production safety accident in China of the period 2001-2011 
Accident type The number of accidents The number of deaths 
Fire accident 902 3844 
Traffic accident 8783 38330 
Mining accident 10041 25982 
Other accident 4546 15919 
Production safety accident is divided into mining accident, traffic accident, fire accident and other accident. During the 
period from 2001 to 2011 in China, the basic situation of all types of production safety accidents can be seen in Table 1, 
which shows that the distribution of production safety accidents has the following features: 
x The accidents were relatively concentrated, mining and traffic accidents were frequent, accounting for 41.37% and 36.19% 
of all accidents, respectively. 
x Accidents were from the large base. Fire accidents were relatively less, but the number of quantity still reached 902 
totally during 11 years. 
x The accidents were very harmful. Each accident killed 3.09 persons on average, while the casualties and economic losses 
caused by accidents in China were more serious than the developed countries. Thus the overall situation of production 
safety is facing with austere challenge. 
The problem of production safety accident has become main social concern in recent years. People begin to notice safety 
and development, and the number of accidents has got certain control. During the period from 2001 to 2011, statistical data 
of production safety accidents each year is shown in Fig. 1. It shows the number of accidents increased year by year from 
2001, and reached the maximum in 2003, then decreasing. Also the situation of production safety has been getting better in 
recent years and the control of accident has made great achievements under all efforts. 
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Fig.1. Statistical data of production safety accidents. 
3.1. Mining accidents 
The frequency of serious accidents and the continuousness of general accidents are the distinct features of mining 
accidents in China. According to the data from website of State Administration of Work Safety, different accident quantity 
and deaths in different grades of mining accidents are shown in Table 2. The conclusions can be drawn as follows. 
x General accidents were numerous which means 1.92 accidents happened each day on average. 
x The situation was grim for especially major accident and major accident and brought a great deal of injuries and losses. 
The death numbers of each average especially major accident and major accident were 61.88 and 16.94, respectively. 
Table 2. Data in different grades of mining accidents of the period 2001-2011 
Grade of mining accidents Number of accidents Number of deaths 
Especially major accident 65 4084 
Major accident 263 4456 
Large accident 2074 8881 
General accident 7692 8561 
The distribution of mining accidents is related with time factors. The number of mining accidents each month and the 
distribution of mining accidents each year in 2001-2011 in China can be seen in Table 3. The trend of mining accidents was 
typically decreasing after increasing and reaching the maximum in 2003, then having been dropping substantially since 
2006. Meanwhile, the quantity was average in each month and mainly concentrated during the period from May to October. 
3.2. Traffic accidents 
Traffic accident is something that happens on the road or in the sea, caused by fault or emergency, leading to personal 
injury and property loss. The general features of traffic accident include randomness, sudden, frequency, sociality and 
irreversibility. Accident severity can be divided into four levels as especially major, major, general, and slight. According to
the data from the website of State Administration of Work Safety, we can see the statistical data in different degrees of 
traffic accidents, shown in Table 4. 
According to the statistical data of time distribution, the road conditions and traffic facilities had been modified in recent 
years. However, with sharp increase of vehicle quantity bringing traffic congestion, traffic jam phenomenon become 
common occurrences and the casualty rates of traffic accidents remain high. The number of traffic accidents each month and 
the distribution of traffic accidents each year in China from 2001 to 2011 is shown in Table 5. 
From Table 5 we can see the trend of traffic accidents was decreasing after increasing, reaching the minimum in 2001 
and the maximum in 2005. The number of traffic accidents sharply rose in 2001-2005, and the growth reached 164.65% in 
2001-2002. Since 2007, the number of traffic accidents had stability decreased, but the total quantity was still large, and 
there were 2.17 traffic accidents everyday during 11 years on average. 
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Table 3. Data of mining accidents of the period 2001-2011 
Year 
Month 
Total
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
2001 1 15 1 45 57 69 70 103 108 112 117 99 797 
2002 146 59 138 115 134 148 209 218 168 181 182 173 1871 
2003 149 124 181 217 204 193 272 257 222 216 157 153 2345 
2004 66 118 184 169 172 180 215 163 157 132 136 125 1817 
2005 130 61 174 145 152 137 177 189 159 158 151 137 1770 
2006 82 81 28 28 47 30 27 24 24 32 27 38 468 
2007 19 9 27 34 28 27 29 40 15 27 14 25 294 
2008 13 7 23 18 22 21 26 21 27 21 17 17 233 
2009 5 7 15 9 15 14 13 14 12 10 12 8 134 
2010 16 4 31 17 15 23 16 17 10 8 9 10 183 
2011 1 6 14 17 18 13 13 13 11 12 11 7 132 
Total 628 491 816 814 864 855 1067 1059 913 909 833 792 10041 
Table 4. Data in different grades of traffic accidents 
Grade of traffic accidents Number of accidents Number of deaths 
Slight accident 168 0 
General accident 197 0 
Major accident 396 569 
Especially major accident 7960 38001 
Table 5. Data of traffic accidents of the period 2001-2011 
Year 
Month 
Total
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
2001 16 7 5 14 18 15 19 26 21 24 27 25 217 
2002 48 50 40 29 31 40 59 53 49 63 59 50 571 
2003 61 71 57 59 57 44 59 61 43 73 49 40 674 
2004 94 83 61 61 85 45 59 76 66 80 68 69 847 
2005 72 137 67 55 74 62 75 70 90 104 97 89 992 
2006 113 90 71 72 70 64 65 89 65 82 64 80 925 
2007 92 100 86 88 80 78 88 92 80 71 67 68 990 
2008 86 65 53 57 69 66 82 63 56 81 58 76 812 
2009 83 71 62 57 75 72 78 91 92 105 71 61 918 
2010 71 113 89 76 97 74 63 83 80 71 74 70 961 
2011 89 94 86 75 55 68 81 74 64 66 57 67 876 
Total 825 881 677 643 711 628 728 778 706 820 691 695 8721 
The quantity of traffic accident changed with seasons, which in 2001-2011 is shown in Fig. 2. The trend of traffic 
accidents was fluctuated in a year, and the differences of the accident quantity of each month were very small. Unlike 
mining accidents, traffic accidents happened relatively more in winter and the period of high incidence was in January and 
February. It was mainly because in Spring Festival period, the traffic was larger and accidents were more likely to happen. 
Accidents were relatively less in 3-6 months, and the number of traffic accidents in June was the lowest among 11 years. 
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Fig.2. Cumulative distribution of traffic accidents of the period 2001-2011 by month. 
3.3.Fire accidents 
Fire refers to the disasters caused by combustion that out of control in time and space. Fire accidents account for a high 
percentage of urban disasters. According to the data of website from State Administration of Work Safety, the statistical 
data of four grades of fire accidents in 2001-2011 is shown in Table 6. The general and lager fire accidents were frequently 
happening, accounting for 92.2%. The especially major and major fire accidents lead to grave consequences, with on 
average 36.6 and 14.9 persons killed in each accident, respectively. 
Table 6. Data in different grades of fire accidents 
Grade of traffic accidents Number of accidents Number of deaths 
Especially major accident 14 513 
Major accident 56 834 
Large accident 524 2235 
General accident 308 262 
With the development of our society, people’s awareness of prevention against accident enhances, making the number of 
fire accidents decrease. The trend of fire accidents in 2001-2011 in Table 7 shows that fire accidents increased every year 
except in 2002. The number of fire accidents in 2010 reached the maximum among those years, when an accident happened 
per 2.3days on average. 
Table 7. Data of fire accidents of the period 2001-2011 
Year 
Month 
Total
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
2001 4 4 1 1 3 6 3 0 2 4 7 9 44 
2002 16 6 14 12 14 12 15 10 7 9 8 7 130 
2003 7 6 8 7 5 3 2 1 1 3 4 4 51 
2004 4 5 3 3 8 2 2 2 2 5 3 8 47 
2005 5 4 6 4 3 3 2 6 2 7 4 9 55 
2006 6 2 6 2 7 3 2 4 8 6 5 5 56 
2007 8 10 8 4 6 2 3 5 6 6 5 4 67 
2008 9 10 6 2 6 4 8 3 5 6 15 19 93 
2009 10 9 6 4 5 3 2 7 3 8 6 10 65 
2010 20 19 15 11 3 9 17 8 13 11 14 20 160 
2011 19 6 14 9 9 8 11 10 9 12 11 18 136 
Total 108 81 87 59 69 55 67 56 58 77 82 113 904 
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The quantity of fire accident changes with seasons. The cumulative distribution of fire accidents in each month of the 
period 2001-2011 in Fig. 3 shows that fire accidents were frequently happening in winter but relatively less in hot season. 
What’s more, fire accident quantity decreased alternately month after month and then increased months by, which in 
January and December was the period of high incidence. 
Fig.3. Cumulative distribution of fire accidents of the period 2001-2011 by month. 
4. Cause analysis of accidents
From the information of production safety accidents we can get the number of accidents caused by human factors. 
During the period from 2001 to 2011, the numbers of especially major and major accidents of mining and fire were 329and 
45, respectively. And in especially major and major accidents of traffic, of which one-time death is more than 10 persons, 
the number was 461. Most of the mining, traffic and fire accidents were caused by human factors, accounting for 89.36%, 
87.20% and 86.96%, respectively, shown in Tables 8-10. The result shows that the rate of accidents caused by human 
factors is about 88%, which is consistent with the proportion proposed by Heinrich. Thus the human factor is the key factor 
to influence safety production. 
Table 8. Human factors analysis of especially major and major mining accidents in China of the period 2001-2011 
Accident cause 
Deliberate 
violation 
Mismanagement 
Deliberate violations 
and mismanagement
Design defect Human factors 
Total number of 
accidents
Number of accidents 74 56 123 41 294 329 
Table 9. Human factors analysis of especially major and major traffic accidents of one-time death more than 10 persons in China of the period 2001-2011
Accident cause Violation of regulations Carelessness Improper operations Human factors 
Total number of 
accidents
Number of accidents 323 20 59 402 461 
Table 10. Human factors analysis of especially major and major fire accidents in China of the period 2001-2011 
Accident cause Operational errors Illegal ignition habitual violation Human factors 
Total number of 
accidents
Number of accidents 28 19 13 60 68 
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5. Human factor analysis 
5.1.Mining accidents 
Human factors are the main reason to cause mining accidents, including personal reasons and effects of environment on 
human factors. The circumstance is complex and changeable under the coalmine well. Temperature, humidity, noise, 
illumination and other environmental factors influence the workers’ physiological and psychological status. Physiological 
fatigue and psychological discomfort not only affect labor productivity, but also increase the probability of accidents 
occurring[9]. What’s more, workers’ unsafe behavior is another factor causing mining accidents[10]. Reviewing the basic 
situation of miners and environmental conditions of mining industry in China at present, we can conclude some main human 
factors affecting the probability of mining accidents, such as Table 11 shows. 
From the effects of personnel itself and environment on accident, we can get that in order to improve the phenomenon of 
frequent mining accidents, it’s necessary to improve our safety awareness and skills and enhance our personnel management 
and organization. Meanwhile we should improve our working environment and operating equipments and bring in effective 
safety testing systems, etc. 
Table 11. Main human factors affect the probability of mining accidents 
 Influencing factors Annotation 
Human factors Low quality of labors Migrant workers of low level of education are the main 
employees. 
Lack of post training and labor 
protection mechanism 
Long working time and heavy  labor  
intensity
Inadequate accident compensation 
mechanism   
The mine owners only focus on yield and benefit, ignoring 
the safety production problems because of low accident 
compensation standards. 
Environmental 
impact 
High temperature under coalmine 
well 
Under the condition of high temperature, operators’ 
perceptual speed, accuracy and response ability decline in 
different degrees. 
High humidity under coalmine well Miners working for a long time are susceptible to 
rheumatism, affecting the accuracy of operating action. 
Noise hazards in working 
environment 
Excessive noises influence workers’ health, increase their 
fatigue and affect their mood and response ability. The 
masking effects caused by noise also impede the 
transmission of information. 
Illumination and color effects It’s dark under coalmine well and the intensity of 
illumination is low, so it’s difficult for workers to 
distinguish objects.  
5.2.Traffic accidents
The factors that influence traffic accidents include vehicle factors, road factors and error operating factors. Human 
factors analysis of vehicles mainly contains vehicle design and manufacture, vehicle maintenance, security protection 
measures and other factors[11], shown in Table 12. 
Road factors include road grade, road lighting conditions, vehicle flow rate, the linear design which does not meet the 
design specification, etc. Road factors can be attributed to human factors. Typical shortage of consideration of human 
factors is reflected in road conditions, road width, road alignment design, traffic signs establishment, lighting control and 
many other aspects. 
As the manipulator of motor vehicle, driver is the main cause of traffic accidents. The accidents caused by drivers 
directly account for 44%-84.7% of the total. The basic of human error factors include occupational adaptability factors 
(fatigue, drinking, physiological conditions, etc), drivers’ physiological factors (age, sex, biological rhythms, etc) and 
drivers’ psychological factors (tension, paralysis, impatience, heavy psychological pressure, emotion, etc). 
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Table 12. Main human factors affect the probability of traffic accident 
 Influence factors Annotation 
Vehicle
design and 
manufacture 
Optimization of the man-
machine interface  
The man-machine interface includes dashboard, side mirrors, lighting, 
accelerator, throttle and brake pedal, steering wheel, etc. 
Safe driving and vehicle security 
technology 
With active technical safety facilities (such as lane departure system, car 
crashing warning system, night vision system, etc) and passive security 
facilities (such as seat belts, airbag, the energy absorbing protection 
structure, etc), it is effective to avoid or reduce personal injuries of the 
drivers and pedestrians. 
Comfort of internal 
circumstance 
Comfort design item includes internal temperature, vibration, noise, 
ventilation control, good vision, etc 
Vehicle
maintenance 
Regular maintenance and 
security inspection before 
driving
Common inspections include vehicle coolant check, brake system 
check, tire pressure check, etc. 
To prevent and reduce traffic accidents, we should fully take human factors into consideration and it is the most 
economic and effective way. The traffic accident prevention strategies based on the human factors include following aspects: 
regularizing road traffic management, enhancing traffic safety education, design and transformation of vehicles and roads 
that considering human factors. 
5.3.Fire accidents 
In most fire accidents, material and technology are passive factors, while person is the dominant one. Influenced by 
different ages, occupations, personalities, living conditions, education levels, practical experiences and so on, people may 
not entirely realize the combustion properties of fire and the possible damage of fire in our daily work and life. With 
paralysis psychological state, their psychology and behaviour may be out of control and cause fire accidents. The poor 
psychological state is roughly as follows[12]: passion, impulse, liking adventure, lack of training and education, without 
ambition. 
Fire accidents caused by loosened routine check of technical and operating state of equipments account for the largest 
proportion. Lacking experience, people ignore the danger when doing real dangerous work, even the operators do not pay 
attention and take appropriate measures though they already have noticed abnormal conditions in initial phase of accident. 
These kinds of fire accidents also account for a large proportion. In addition, interference, blind operation, forgetting the 
safety precautions and contact impeded in operating are direct causes of fire accidents. 
Most fire accidents are caused by human factors, thus reducing the influence of human factors can effectively control the 
probability of fire accidents. We can get the following proposals through analysis: enhancing safety education, raising the 
consciousness of safety, perfecting rules and regulations; strengthening the supervision and inspection, improving working 
conditions, etc. 
6. Conclusions 
Based on the accident information from the website of State Administration of Work Safety, the number of production 
safety accidents was 24272 and 84075 persons were killed during the period from 2001 to 2011. It means on average 6.05 
accidents happened and 20.05 persons died each day. This paper takes mining accident, traffic accident, fire accident as the 
research objects, the results show that the rate of accidents caused by human factors is about 88%, which is consistent with 
the proportion of the Theory of Heinrich. And the human factors are the key factors to implement safety management. 
To prevent and decrease accidents caused by human factors has become an important issue to be solved urgently. Thus 
some suggestions are put forward as follows:  
(1) Implement scientific and effective system of personnel selection; 
(2) Strengthen safety education and professional skill training; 
(3) Reinforce safety management; 
(4) Improve the security condition of man-machine system and the reliability of the whole man-machine system; 
(5) Establish a multiple defense system. 
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